Composition and organization of tubulin isoforms reveals a variety of axonemal models.
In the flagellum of mammalian spermatozoa, glutamylated and glycylated tubulin isoforms are detected according to longitudinal gradients and preferentially in axonemal doublets 1-5-6 and 3-8, respectively. This suggested a role for these tubulin isoforms in the regulation of flagellar beating. In the present work, using antibodies directed against various tubulin isoforms and quantitative immunogold analysis, we aimed at investigating whether the particular accessibility of tubulin isoforms in the mammalian sperm flagellum is restricted to this model of axoneme surrounded with periaxonemal structures or is also displayed in naked axonemes. In rodent lung ciliated cells, all studied tubulin isoforms are uniformly distributed in all axonemal microtubules with a unique deficiency of glutamylated tubulin in the transitional region. A similar distribution of tubulin isoforms is observed in cilia of Paramecium, except for a decreasing gradient of glutamylated tubulin labeling in the proximal part of axonemal microtubules. In the sea urchin sperm flagellum, predominant labeling of tyrosinated and detyrosinated tubulin in 1-5-6 and 3-8 doublets, respectively, were observed together with decreasing proximo-distal gradients of glutamylated and polyglycylated tubulin labeling and an increasing gradient of monoglycylated tubulin labeling. In flagella of Chlamydomonas, the glutamylated and glycylated tubulin isoforms are detected at low levels. Our results show a specific composition and organization of tubulin isoforms in different models of cilia and flagella, suggesting various models of functional organization and beating regulation of the axoneme.